We report a patient with combined thrombophilia-protein C deficiency and mild hyperhomocysteinemia with total spontaneous thrombosis of a basilar tip aneurysm after subarachnoid hemorrhage, without neurological deficit. At admission, the patient had headache, drowsiness, and nausea, with no neurological deficit. Computed tomography (CT) did not show the presence of subarachnoid blood, and magnetic resonance examination revealed discrete remains of a subarachnoid hemorrhage in projections of temporal, frontal and occipital lobes, with no vascular abnormalities. Initial angiography showed a small basilar tip aneurysm and the patient was scheduled for endovascular treatment. A second angiography, performed before the planned endovascular treatment, did not show the aneurysm and complete thrombosis was suspected. A follow-up angiogram, 6 months after this event, showed preserved posterior cerebral circulation with no aneurysm present. The patient was discharged in good condition, without neurological deterioration. We did not find any previous reports of similar conditions.
Introduction
Spontaneous thrombosis of small nonruptured intracranial aneurysms is a rare event, whereas the incidence of thrombosis of ruptured small aneurysms is between 1% and 2%. 1, 2 Spontaneous partial intra-aneurysmal thrombosis occurs in 50% of giant aneurysms, and total occlusion is noted in 13% to 20% of patients. [1] [2] [3] In patients treated with antifibrinolytic agents, such as aprotinin, e-aminocaproic acid, and tranexamic acid, the incidence of aneurysmal thrombosis is 3%. 4 Aneurysmal thrombosis could be followed by a complete parent artery thrombosis and ischemic stroke, transient ischemic attacks (TIA), and focal neurological deficits. 2, 3, 5 According to our findings, there are no previous reports of spontaneous thrombosis of basilar artery aneurysm without a neurological deficit in a patient with combined thrombophilia-protein C deficiency and mild hyperhomocysteinemia.
Case Report
A 31-year-old male was admitted to the emergency department of Neurological Clinic, Clinical Centre of Vojvodina (KCV) with headache, drowsiness, and nausea, which began 4 days before his admittance.
The patient indicated a previous history of thrombophilia, with the first episode of idiopathic deep venous thrombosis (DVT) localized at the left iliac vein at the age of 17. The DVT was diagnosed by compression ultrasonography (CUS) and heparin was initiated, followed by vitamin K antagonists (VKA) for 12 months. No recognizable risk factor for DVT occurrence was present at the time of thrombosis except for the positive family history. Several relatives of the maternal side of the family had thrombotic events. His maternal grandmother had 3 myocardial infarctions, his grandfather suffered ischemic stroke, and his uncle had DVT at the iliofemoral site at the age of 40.
One month after VKA cessation, thrombophilia screening was performed. The activity level of antithrombin, proteins C and S, and FVIII had been determined, as well as activated protein C resistance, homocysteine level, lupus anticoagulant, and anticardiolipin antibodies immunoglobulins G (IgG) and M (IgM). The results of the laboratory investigation of thrombophilia are presented in Table 1 . Determination of the level of protein C activity was repeated from another plasma sample 2 times, in 4 week intervals and the protein C deficiency was confirmed. Folic acid and vitamin B supplementation was introduced after the mild hyperhomocysteinemia was diagnosed and the level of homocystein was normalized (9.82 mmol/L).
Eleven months after discontinuation of VKA therapy, another DVT occurred, localized in the right femoral vein. Anticoagulant therapy was restarted (heparin followed with VKA) and the decision was made to continue with VKA indefinitely, target INR being between 2.5 and 3.5. During the following 8 years, VKA treatment was conducted with no complications, international normalized ratio (INR) was monitored regularly on a monthly basis. On the day of onset of headache, drowsiness, and nausea, the INR was at subtherapeutic level (INR 1.82).
Computed tomography (CT) scan revealed no intracranial expansive lesion or hemorrhage ( Figure 1 ). A lumbar puncture was not performed because of VKA-induced hypoprothrombinemia. In further diagnostics, brain magnetic resonance imaging (MRI) with arteriography (MRA) and venography (MRV) revealed discrete remains of subarachnoid hemorrhage in the region of the temporal and occipital lobes with no vascular abnormalities ( Figure 2 ). Vitamin K antagonists treatment was stopped and reversed with freshly frozen plasma and intravenous vitamin K.
Transcranial Doppler examination (TCD) revealed cerebral vasospasm. Digital subtraction angiography (DSA) of cerebral vessels was performed, which showed a small basilar tip aneurysm ( Figure 3 ). The widest diameter of the aneurysm was 4 mm, situated in the right laterocaudal direction. The patient was transferred to the neurosurgical clinic for further treatment. At the moment of admittance, he was fully conscious and oriented with no signs of a neurological deficit. Later on, he developed signs of a left-hand side venous thrombosis in the femoropopliteal region. He was examined by a vascular surgeon, femoropopliteal DVT was diagnosed by CUS and successfully treated with an intermediate dose of fraxiparine (low-molecular-weight heparin nadroparin, 100 U/kg daily, divided in 2 doses). The patient was planned for endovascular treatment of aneurysm, which was scheduled in 2 months. The diagnostic DSA which preceded the endovascular treatment failed to show an aneurysm, and a spontaneous total thrombosis of the aneurysm was suspected. The patient was discharged in good condition without neurological deficits. A follow-up DSA 6 months later showed persistent thrombosis of the aneurysm and preserved posterior cerebral circulation (Figure 4 ).
Discussion
We report a patient with combined thrombophilia-protein C deficiency, which is considered to be severe thrombophilia and mild hyperhomocysteinemia and the subarachnoid hemorrhage caused by the rupture of the aneurysm of the basilar artery. Protein C deficiency is considered to be severe thrombophilia in contrast to mild hyperhomocysteinemia which is a mild thrombophilia.
Aneurysm rupture with consequent subarachnoid hemorrhage is a common complication of an intracranial aneurysm. 1, 6 Thrombosis of ruptured and nonruptured, saccular, nongiant aneurysms has been rarely reported. 2, 3, 7 Thrombosis of ruptured aneurysms appears to be related with hypotension, vasospasm, and local endothelial lesion. In addition, the aneurysmal volume to aneurysmal neck volume ratio could be an important factor for thrombosis development because of hemodynamic disturbances. 2, 4 In a large number of aneurysmal thromboses, parent artery thrombosis occurs, followed by different neurological deficits. 2, 3, 5, 8, 9 It is very important to emphasize that this patient did not suffer any neurological deterioration in this period. Venous thrombosis is more frequent in older patients and the incidence of venous thromboembolism is strongly age dependent. 10, 11 The presence of inherited or acquired thrombophilia represents a risk factor for venous thrombosis occurrence in the young individuals. Deficiencies of natural coagulation inhibitors protein C, protein S, and antithrombin increase the risk of thrombosis about 10-fold in heterozygous individuals. 12 Members of families with thrombophilia, who carry thrombophilic defects have a more severe phenotype and are younger at the time of DVT occurrence compared to individuals with same defect who do not come from thrombophilic families. 13 Hyperhomocysteinemia is a risk factor for early development of atherosclerosis and both arterial and venous thrombosis. Several reports concerning hyperhomocysteinemia associated with arterial aneurysms have been published, so this condition might be considered a contributing factor to both basilar artery aneurysm development and aneurysm thrombosis. [14] [15] [16] Presence of thrombophilia in this patient may have been an important protective factor against excessive hemorrhage. It may also be considered a cause of spontaneous aneurysm thrombosis and the mild clinical course without neurological sequelae after an episode of subarachnoid hemorrhage.
Considering the fact that completely thrombosed aneurysm recanalizations have been described in the literature, these patients should be recommended for neuroimaging in the initial period. 7, 17 We find this case to be very interesting, teaching us that biological equilibrium can occasionally be achieved in the presence of 2 quite opposite disorders; one of them causing the state of hypercoagulability and the other causing hemorrhage affecting a vitally important site, and their occurrence having no apparent clinical consequences.
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